Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen Zwecken und zum Privatgebrauch gespeichert und kopiert werden.
Introduction
Current account imbalances are a key feature of the current international monetary system and have triggered controversial discussions among policymakers and economists in recent times. This is true not only for the origins and consequences but also for any potential mechanisms to reverse sustainable current account deficit or surpluses. Even the importance of the exchange rate as possibly the most intuitive adjustment tool is still subject to controversy. 1 For instance, the idea that a flexible exchange rate regime generally facilitates current account adjustment has yet to be convincingly demonstrated (Chinn and Wei, 2013) . A reacquisition aimed at generating an impact of exchange rate changes on the current account via trade effects is an exporters' producer-currency pricing strategy (Campa and Goldberg, 2005) . However, such a pass-through is frequently found to be incomplete due to local-currency pricing and heterogeneity across sector firms and exporters (Berman et al., 2012; BrunAguerre et al., 2012; Auer and Schoenle, 2016) . Against this background, the overall empirical link between exchange rates and current accounts is far from unambiguous. This paper offers a comprehensive and novel analysis of the relationship between effective exchange rates and current accounts. We undertake several steps to clarify the issue of causality, both for a broad number of single countries and from a global perspective. More precisely, we make three key contributions: firstly, we dissect long-run and short-run relationships between real effective exchange rates and current accounts for eleven major economies. In doing so, we make use of monthly and quarterly data for both, the current account relative to GDP and the real trade balance. This procedure provides an implicit robustness check for our results and a direct evaluation of the impact of exchange rate changes via the trade channel. 2 Our second contribution stems from the consideration of time-varying short-run dynamics which are related to disequilibria from the underlying long-run relationships. Such a framework has turned out to be useful for examining exchange rate dynamics since it allows for the existence of a stable relationship between current accounts and exchange rates while causality is allowed to change over time (Sarno et al., 2004; Sarno and Valente, 2006) . The degree and character of the current account or trade balance adjustment allows an evaluation of the exchange rate channel for the correction of global imbalances. Leaving the country dimension, our third contribution stems from focusing on 1 As an example, U.S. dollar adjustment has been discussed as a solution to the twin deficit in the federal budget and the current account that has been observed recently and also during the eighties (Krugman, 1985; Obstfeld and Rogoff, 2009) .
2 Owing to the large number of estimated models, we focus solely on real effective exchange rates in the following, and thus do not discriminate between nominal exchange rates and price dynamics. We leave this issue for future research.
the question of whether effective exchange rates and current accounts or trade balances share similar dynamics across countries. This issue has not been explicitly considered in previous studies although it is important when it comes to (global) policy recommendations regarding global imbalances and the role of the exchange rate. Similar to the country level, we also examine long-run and time-varying short-run dynamics for our global factor model. As will be shown our results indicate that a real effective depreciation coincides with a worsening of the current account relative to GDP for most economies under observation. We also find that the effects are significantly weaker for the trade balance in most case, suggesting that the trade channel is not able to explain the obtained result completely.
When discussing the links between exchange rates and current accounts, a distinction between positive understanding and normative evaluation is necessary (IMF, 2013) . In this paper, we are neither interested in calculating a "fair" exchange rate which is designed to "correct" global imbalances nor are we aiming at providing a general answer to the question of whether effective exchange rates should adjust or not. Conducting a positive rather than a normative approach, our key questions are: if, to what extent and during which times current accounts (relative to the GDP) and/or trade balances have been linked to effective exchange rates in the past. Our paper is therefore in line with several studies focusing on the relationship between exchange rates and current accounts from different perspectives (Lee and Chinn, 2006; Chinn and Lee, 2009; Chinn and Wei, 2013; Shibamoto and Kitano, 2012) . We suggest an error correction model with Markovian shifts to model the relationship between current accounts and exchange rates as a key difference to the existing empirical literature which is notably silent regarding nonlinearities in this relationship although previous studies have provided broad evidence in favor of nonlinear exchange rate dynamics.
The remainder of this paper is organized as follows. The following section discusses the motivation for our analysis from several perspectives: after a brief recap of the theoretical background, we categorize and summarize previous empirical findings and justify our own empirical approach. Section 3 provides our dataset, a detailed description of our empirical approach and a discussion of our findings. In the empirical part of the paper we start with an analysis of the relationship between current accounts and exchange rates for eleven major economies. To this end, we apply a Markov-switching vector error correction model (MS-VECM) which is well-suited for this purpose, considering that the relationship between effective exchange rates and current accounts is potentially time-varying and not necessarily clear-cut. After testing for the long-run relationship, a consideration of a time-varying adjustment mechanism allows us to look at time-varying causality patterns. As a next step, we analyze the common exchange rate and current account dynamics on a global level based on common factors derived from a principal component analysis (PCA). We then turn to the relationship between those common factors according to our MS-VECM. As an extension and robustness check, we then re-run our analysis for a broader model at a monthly frequency including industrial production and shortterm interest rates. This step also contains a study of long-run impacts of shocks between the variables and therefore allows for a direct assessment of the trade channel for exchange rate effects. Figure I presents an overview of our modeling cycle. 3 Finally, we discuss the implications of our results for the reduction of global imbalances through changes in exchange rates. Section 4 concludes. *** Figure I about here *** 2 Effective exchange rates and the current account: background, previous studies, and methodological issues
Background and previous studies
This section starts with a brief reconsideration of theoretical and empirical linkages between effective exchange rates and current accounts. Our empirical framework allows for the possibility that causalities in terms of (time-varying) adjustment to long-run disequilibria go into both directions. We therefore elaborate on both possibilities and also include studies which deal with the role of exchange rate adjustment for restoring global imbalances.
To explain a potential causality running from effective exchange rates 4 to current accounts, consider the following simplified model equation introduced by Milesi-Ferretti (2008) . The current account is expressed as the sum of trade balance (tb t ), net exports of services (nse t ), net receipts from interest, dividends and profits (nir t ), and net unilateral receipts (nur t )
If we disregard net exports of services and net unilateral receipts, the current account can be written as the sum of trade balance and net investment income which is driven by the interest rate differential between interest on domestic assets (a) and loans (l) (Milesi-Ferretti, 2008) .
The change in the net foreign asset position (Δb t ) is given by the sum of the current account (ca t ), the capital gain or loss on the net foreign asset position (kg t ), capital account transfers and measurement
Based on these definitions, an impact of the exchange rate on the evolution of the current account and the net foreign asset position can work through a trade channel and a valuation channel (MilesiFerretti, 2008) . On the one hand, an exchange rate appreciation could worsen the trade balance (possibly with a lag according to the J-Curve effect). In addition, the percentage change in the exchange rate influences the relative return earned on foreign assets, and can either worsen or improve the net external position through validation effects. 5 Our empirical setup in Section 3 picks up the distinction between the trade and the valuation channel by analyzing two settings where the effective exchange is either examined in connection to the current account or the trade balance.
In contrast, the idea of a reversed causality (running from the current account to the exchange rate) has been introduced in an early paper by Dornbusch and Fischer (1980) who emphasize the role of the current account within an asset market model of the nominal exchange rate. The main line of reasoning here is that asset markets determine the exchange rate at a point in time while the current account determines the path of the exchange rate through the net foreign asset position. Referring to an extension of the traditional monetary approach, Hooper and Morton (1982) provided the first empirical study that suggests that the current account is a useful determinant of the exchange rate.
5 If for example, U.S. foreign liabilities are mainly denominated in dollars, while most U.S. foreign assets are denominated in a foreign currency, a depreciation of the dollar will improve the net foreign asset position (Milesi-Ferretti, 2008) . Hence, trade and evaluation effects stemming from exchange rates should be qualitatively equivalent. Recent studies by Gourinchas and Rey (2007) and Lane and Shambaugh (2010) analyze the effects of real exchange rates on relative valuations of foreign assets and liabilities in greater detail. However, including these dynamics explicitly in our time-series framework is beyond the scope of our study since the most appropriate measure of net foreign asset positions is only available at an annual frequency.
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A simple empirical equation for the nominal exchange rate e n could for example be written as
with m as money supply, y as industrial production, i as the interest rate, and tb as the trade balance (Beckmann et al., 2011) . Variables with an asterisk refer to the foreign economy, whereas variables without refer to the domestic economy. While an in-sample link between exchange rates and the current account in the spirit of the above equation has partly been observed, current account dynamics fail to provide systematic superior exchange rate forecasts against the random walk benchmark (Rossi, 2013) . In line with the so-called exchange disconnect puzzle, the general evidence suggests that the causal relation from current accounts to exchange rates is fragile and more frequently observed in terms of a long-run relationship in the spirit of our cointegration framework.
The question of whether exchange rates bear the potential to remove current account imbalances is also controversially discussed. The origin of underlying shocks is considered to be crucial: an exchange rate response to global imbalances is only likely to occur if the underlying shocks to exchange rates simultaneously lead to a closing of global imbalances (Rogoff, 2007) . In this context, recent studies based on a new open-economy macroeconomics framework in the spirit of Obstfeld and Rogoff (1996) focus on the first causality from exchange rates to current accounts and suggest that current account improvements should be associated with a real exchange rate depreciation. 6 However, clear empirical evidence for this has not been established, although some studies have found predictive power of the change in the U.S. current account for exchange rate movements (Gourinchas and Rey, 2005; Rogoff, 2007) . A recent study by Fratzscher et al. (2010) also raises doubts regarding an exchange rate adjustment since relative global asset prices rather than exchange rates are considered to be the key source of adjustment. Our framework does not allow direct predictions regarding the removal of imbalances but is nevertheless useful for providing policy implications against the background of the nonlinear and global dynamics between effective exchange rates and current accounts in the past.
In a nutshell, current accounts and real effective exchange rates should both be considered as endogenous in an empirical investigation. Both are simultaneously determined and a function of other variables such as interest rates or output gap (IMF, 2013) . In this vein, most recent literature has emphasized the importance of distinguishing between short-run and long-run shocks in modeling the real effective exchange rate, the current account and the relationship between them. The idea that the correlation between the real exchange rate and the current account depends on the source of shock mirrors the theoretical insights of Backus et al. (1994) and has been empirically analyzed by Chinn and Lee (2009) and Shibamoto and Kitano (2012) . Based on a structural VAR for the G7 economies, the former argue that a theory-conform combination of real exchange rate depreciation and a current account surplus is more likely to be observed if temporary monetary policy shocks are the main driver of exchange rates. 7 Identifying a structural change during the nineties, Shibamoto and Kitano (2012) report slightly different results for some G7 economies but share the finding that permanent shocks drive the U.S. current account while temporary shocks drive the real exchange rate of the dollar.
As outlined in the Introduction, our study contributes to this string of the literature by considering the role of shocks from a cross-country and time-varying perspective. Rather than focusing on the source of shocks in separate countries, we analyze whether common shocks to real effective exchange rates and current accounts across countries share similar long-and short-run dynamics. This issue of restoring global imbalances through exchange rates boils down to the question of whether shocks to (global) real exchange rates and current account shocks share similar dynamics. However, it should be noted that our cross-section global perspective does not include the long-run constraint that the global sum of current account balances is zero. The application of a cointegration framework is motivated by the fact that we find current account imbalances to be sustainable. This result violates the long-run intertemporal budget constraint (solvency constraint), which implies a stationary current account, but it has been confirmed by other studies (Herwartz and Xu, 2008) .
Methodological issues and contribution
The empirical assessment of exchange rate behavior in general is an extensively studied topic and this section will only briefly review a small part of the literature that is relevant to our study. Unsurprisingly, nonlinearities are a key ingredient when it comes to modeling exchange rate behavior.
In a nutshell, two different kinds of framework have turned out to be useful in the context of recurring regime switches and cointegration: smooth transition and Markov-switching models. 8 Both 7 Against this background, the pattern of dollar depreciation and a worsening current account observed in the United States is due to mostly permanent factors driving the real exchange rate.
8 As another alternative, models with structural breaks or time-varying coefficients, which allow for different regimes, have been applied, for instance, by Frydman (2001, 2007) and Beckmann et al. (2011). frameworks focus on regime switches in the adjustment mechanism and the short-run dynamics while relying on a constant long-run relationship.
The key difference is that Markov-switching models apply an exogenous stochastic switching process, while smooth transition models rely on endogenously determined switching, which is, for example, triggered by the degree of deviations from a fundamental value such as purchasing power parity (PPP). 9 A distinction between different exchange rate regimes and adjustment patterns through Markov-switching models has, for example, been applied in the studies by Sarno et al. (2004) and Sarno and Valente (2006) when analyzing different exchange rate adjustment to fundamentals deviations according to the canonical monetary exchange rate model and PPP. 10 The core idea is that the exchange rate is driven by fundamentals in the long-run while non-fundamental regimes can be identified in the short-run. More generally, Cheung and Erlandsson (2005) provide unambiguous general evidence for the presence of Markov-switching dynamics in exchange rates. 11 As outlined in the previous subsection, exchange rate and current account shocks might be triggered by several factors not included in our empirical setting, such as productivity shocks, changes in the exchange rate regime or demographical factors. 12 In this case, an endogenously determined switching approach seems inappropriate owing to the lack of an adequate transition variable. In addition, such an approach has already been adopted by Arghyrou and Chortareas (2008) when analyzing the relationship between current account imbalances and real exchange rates in the euro area, providing evidence for a nonlinear relationship.
For these reasons, we adopt a Markov-switching approach which is, for example, able to disentangle periods with and without adjustment to long-run equilibrium relying on a model with two regimes.
One regime could thus be classified as an adjustment regime where errors are corrected and the other one into a bubble accumulation regime in which long-run deviations are not corrected. Overall, such a choice seems appropriate from both an economic and econometric point of view. 13 This enables us to disentangle the dynamics between real effective exchange rates and the current account into periods with and without adjustment to an existing long-run equilibrium.
The usefulness of our common factor approach in assessing cross-country dynamics applied in the second step of our analysis has also been verified in various studies. Engel et al. (2015) have provided evidence that accounting for common factors provide improved forecasts against the benchmark of traditional exchange rate models. The intuitive explanation is that such a framework efficiently exploits the cross-country dimension and co-movements between exchange rates. Berg and Mark (2015) provide a theoretical explanation for such third-country effects. One frequent finding is that common factors in exchange rates and fundamentals are cointegrated, with their relationship even matching theoretical predictions (Beckmann et al., 2012) . Including current accounts and trade balances, respectively, into this approach is a natural extension of such frameworks, considering our research question.
Data, empirical methodology and results

Data and preliminary tests
Our sample period contains quarterly and monthly data running from January 1980 to March 2013.
We use trade weighted real effective exchange rates provided by the Bank for International Settlements (BIS). 14 The major advantage of this is that these series are available at a relatively long time period and that the corresponding time-varying weights are published. This allows the calculation of countryspecific foreign quantities as a robustness check. The current-account-to-GDP ratio is taken from the World Bank, while short-term interest rates with a maturity of three months, industrial production indices, CPIs, and trade balances are taken from the OECD. We use nominal rather than real interest rates, since the former is directly influenced through monetary policy. For Hong Kong, industrial production is approximated by GDP through interpolation of the quarterly into a monthly series. In a similar fashion to Rose (1990) , in order to obtain a measure of the real trade balance, we deflate the nominal trade balance by the product of the CPI and the nominal exchange rate. For our time series approach, we consider the following eleven economies, with the most of them being part of the G13: Australia, Canada, France, Germany, Hong Kong, Italy, Japan, Korea, Mexico, UK, and the USA. 15
A crucial first step in our analysis is the application of unit root tests. While there is little doubt that real effective exchange rates, industrial production, trade balances, and interest rates are nonstationary, previous research has often considered the current account to be stationary. However, our results in most cases clearly suggest nonstationarity and therefore sustainability of current account imbalances. 16 Although this finding violates the theoretical intertemporal budget constraint, it is in line with the actual observations and with previous empirical findings (Herwartz and Xu, 2008) . The full results of the unit root tests for the current account and effective exchange rate data are presented in Table I . All remaining results are available upon request. *** Table I about here *** It should also be mentioned that the accumulated real trade balances, a possible proxy of the net foreign asset position, are integrated of order two. Hence, using changes in the accumulated real trade balances (i.e. the real trade balance) is an adequate procedure in the context of cointegration.
MS-VECM
Figure II provides both current accounts and effective exchange rates for each economy. A quick glance suggests that both series are related over the long-run in many cases. We now tackle this question empirically without pre-assuming any causality. The framework we apply for each economy is an M -regime pth order MS-VECM, which in general allows for discrete regime shifts in the vector of deterministic terms D t , the autoregressive part Γ(L)(s t )ΔY t−1 , the long-run matrix Π(s t ), and the variance-covariance matrix of the errors: describes a K-dimensional vector of error terms with regime-dependent variance-covariance matrix 
The first term in Equation (6) gives the probability for switching from regime i to regime j at time t + 1, which is independent of the history of the process. p ij is the element in the ith row and the jth column of P , the matrix of the transition probabilities with dimension M × M .
We make use of a reduced rank (r < K) restriction of the state-dependent K ×K long-run level matrix Π(s t ) to account for the non-stationarity of the series. Thus Π(s t ) can be fragmented into two K × r matrices α(s t ) and β such that Π(s t ) = α(s t )β . β gives the coefficients of the variables for r longrun relations, which are assumed to be constant over the whole sample period, while α(s t ) contains the regime-dependent adjustment coefficients describing the reaction of each variable to disequilibria from the long-run relations given by the r-dimensional vector β Y t−1 . Thus, in our model, the most interesting distinction between regimes is the speed at which deviations from long-run equilibria are corrected, given by α(s t ). This allows for the possibility of asymmetries and changes in the adjustment process between exchange rates and current accounts, which is indicated in Figure II . *** Figure II about here *** Firstly, in order to identify the rank of Π(s t ), i.e. the number of cointegrating relations r, and to estimate the coefficients of the r cointegrating vectors in β , we employ the maximum likelihood framework developed by Johansen (1988 Johansen ( , 1991 . Secondly, conditional on these cointegrating vectors, the regime-dependent adjustment parameters α(s t ), deterministic terms Φ(s t ), autoregressive coefficients Γ(L)(s t ), and variance-covariance matrix Σ(s t ) as well as the transition probabilities, are estimated using a multi-move iterative Gibbs sampling procedure. Saikkonen (1992) and Saikkonen and Luukkonen (1997) showed that the Johansen procedure provides consistent estimates for the cointegrating vectors even in the presence of regime-switching. 17
In order to estimate our regime-dependent parameters, we define a (1+ Kp+r)M -dimensional vector:
where 1(s t = i) denotes an indicator function which equals 1 for regime i and 0 otherwise. Therefore, Equation (5) can be written in compact form as
with
The coefficient matrix of order
Given Equation (8) 
long-run relationships between the variables (i.e., β) and the cointegrating rank r. However, in line with previous studies we have followed the idea that cointegrating vectors are stable over the entire sample period (therefore also referred to as long-run relationships) and the potential nonlinearity between the variables is absorbed by the possibility that the adjustment to deviations from these long-run relationships are allowed to vary over time. A related approach to the one followed in this paper has been applied by Beckmann et al. (2014) to examine the relationship between global liquidity and commodity prices. 18 We have used the following choices for the hyperparameters: ν0i = 6 ∀ i, F0 as a vector of zeros and N0 as well as W0i ∀ i as matrices of zeros. Those are intended to be weakly informative to prevent the Gibbs sampler from falling into an absorbing state. 19 We also refer to Koop et al. (2009) for a different identification strategy of the prior for β, where the cointegration space is typically restricted to be a member of an orthonormal space called the Stiefel manifold.
Then, conditional on the data seriesỸ T and the drawn parameters Ξ and Σ(s t ) ∀ s t , the series of statess T is drawn from the posterior distribution p s T |Ỹ T , Ξ, Σ(s t )∀s t , 20 which is obtained from:
where
and p s t−1 |Ỹ t−1 , Ξ, Σ(s t )∀s t is given by each previous iteration step (Hamilton, 1989; Kim and Nelson, 1999) . As common practice in such a case, the transition probabilities p ij are derived within this algorithm by drawing from posteriors formed from Dirichlet conjugate distributions (Kim and Nelson, 1999; Francis and Owyang, 2005) .
Long-run and short-run dynamics from a country perspective
We start this section with the results of our bivariate models for the economies under observation. 21
The main diagnostics for each model are shown in Table II. *** Table II about here *** According to the trace test, a long-run relationship is detected in each case except for Canada. The findings also show that each configuration provides satisfying results in terms of autocorrelation tests.
As a next step, the character of the long-run relationships is considered. The estimated coefficients are provided in Table IV. *** Table IV about here *** For each economy except Germany, real effective exchange rates and the current account are negatively related after rearranging the equation. This implies that a real appreciation coincides with a worsening of the current account, which is in line with the theoretical considerations mentioned in Section 2. In some cases, even the hypothesis that both series are exactly inversely related in the long-run cannot be rejected. The findings for Germany are the only exception, but the outcome might simply be driven by the fact that an appreciation of the euro has coincided with an improvement of the current account since the Millennium, as shown in Figure II . 22 Considering that our framework considers all variables to be endogenous, the adjustment dynamics need to be assessed in the next stage to clarify the issue of causality for each economy. In doing so, we have estimated the MS-VECM with two regimes (i.e. M = 2) as the most reasonable choice. This enables us to disentangle the dynamics between real effective exchange rates and the current account into periods with and without adjustment to an existing long-run equilibrium. One regime could thus be classified as an adjustment regime where errors are corrected and the other one into a bubble accumulation regime in which long-run deviations are not corrected. 23 *** Table III about here *** In most cases, the current account adjusts to disequilibria in one regime while there is no theoryconform adjustment in the second regime. Hence, the causality runs from exchange rates to current accounts but is only observed during specific time periods. Exceptions are the United States and Hong Kong, where the exchange rate adjusts in one regime while the current account adjusts in the other.
Although this result suggests a more complex nature of the underlying causalities, an encouraging finding is that adjustment is observed throughout the sample period.
The approach up to this point has been restricted, owing to the fact that only effective exchange rates and current accounts have been considered. In the following we also introduce domestic nominal short-term interest rates with a maturity of three months into our systems. On the one hand, this step is useful as an implicit robustness check regarding the results obtained up to this point. In addition, previous findings suggest that monetary policy shocks influence the relationship between exchange rates and current accounts (Chinn and Lee, 2009 ). 24 From a theoretical point of view, the long-run relationships identified should continue to hold in larger systems (Juselius, 2006) . Except for France, where a cointegrating relationship is no longer detected, 25 the character of the relationship between current accounts and effective exchange rates and the time-varying causality pattern does not change.
However, both the adjustment patterns and the effect of the interest rate suggest some differences:
a rise in domestic interest rates either appreciates or depreciates the domestic exchange rate and improves or worsens the current account. For Korea and Mexico, current account adjustment turns out be insignificant for the extended model. In the latter case, including interest rates increases the number of long-run relationships and provides evidence of exchange rate adjustment. 26 *** Tables V and VI about here *** Summing up the results up to this point, we have shown robust evidence that exchange rates and current accounts share similar dynamics over the long-run for most economies. The fact that causality in terms of adjustment is only observed during specific periods mirrors the observation that countries might accumulate imbalances even if the exchange rate seems to move in the "correct" direction for removing imbalances. Another possible interpretation is that short-run exchange rate fluctuations, which display high volatility, do not trigger current account adjustment. 24 We rely on nominal rather than real interest rates since the real effective exchange rate already includes price dynamics. Analyzing the real interest rate and the real effective exchange rate in one system might therefore produce misleading results.
25 If the interest rate is restricted to zero in the long-run relationship, the results for France are equivalent to the previous setting.
26 In addition, Table V provides the transition probabilities for both types of model. These show that both regimes are relative persistent since the probability of staying in a given regime lies around 0.9 in most of the cases. We have also used the regime classification measure (RCM ) suggested by Ang and Bekaert (2002) to show that the regimes have been identified correctly. This measure is defined as RCM (M ) = 100M 2 1 Tj Tj t=1 M j=1p j,t, wherepj,t stands for the smoothed probability for regime j. The RCM ∈ [0, 100] provides a degree of accuracy with which a model identifies regime switching behavior over the sample period under observation, with 0 representing a perfect regime classification performance and 100 denoting that the model fails to exhibit any information about the regime-dependence. According to Table VI regimes have been identified correctly for most of the models since the RCM is below 50 in most of the cases.
Common dynamics across countries
Having focused on the country perspective, we now turn to the global analysis of common dynamics across countries. Previous literature has focused on the question of whether the source of shocks drives the relationship between exchange rates and current accounts for particular economies. We focus on the more essential question of whether common exchange rate and current account shocks across countries are related in the long-run and in terms of causality. 27
Once again, we consider a setting with two and three variables. Common factors for the effective exchange rate, the current account, and the interest rate are estimated by principal component analysis, according to Bai and Ng (2004) . As is common practice, each series is taken as (logarithmic) first difference and then standardized so that each has a zero mean and a variance of unity. Otherwise, the results would be systematically affected by cross-country differences in variability. The first principal component derived from all individual quantities for each country explains the largest fraction of the total variance of the dataset in comparison to the remaining principal components and, therefore, suitably qualifies as a factor capturing international co-movement.
At this stage, we no longer restrict our sample to the G13 economies that are included in our dataset. 28 Instead, we apply the common factor approach to all economies, for which the narrow effective exchange rate measure is provided by the BIS. Starting with the bivariate approach, the results mirror the findings obtained on a country base: common shocks to effective exchange rates and the current account are negatively related over the long-run. This implies that common exchange rate shocks triggering an appreciation are strongly related to common shocks which worsen the trade balance. Hence, a transmission of global common shocks between both series is likely to occur. Unsurprisingly, a clear adjustment pattern is not detected, so that the causality in terms of shocks cannot be dissected.
Including common factors of interest rates again does not change the overall conclusion: the positive long-run relationship between the shocks of exchange rates and current accounts prevails, while interest rate shocks are also related to exchange rate shocks according to a second long-run relationship.
Interestingly, exchange rate shocks react to interest rate shocks according to the adjustment coefficient. Hence, shocks introduced by monetary policy might influence the current account adjustment 27 Previous estimations also aimed at distinguishing between fixed and flexible exchange rate regimes in the context of a global analysis in the spirit of Chinn and Wei (2013) . This part of the analysis has been dropped owing to the fact that the classification of countries frequently differs across time.
28 The full list of economies is provided under http://www.bis.org/statistics/eer/. We use the narrow index.
through exchange rates, although such an influence is unlikely to be systematic.
Altogether, our new perspective on shocks which drive exchange rates and current accounts provides some interesting insights: firstly, we find that global shocks are the main source of nonstationarity in current accounts and exchange rates. In line with the findings of Chinn and Lee (2009) , the underlying shocks of exchange rates and current accounts are related. In terms of policy recommendations, the key question that arises is whether any systematic influence on these common factors can be obtained.
In the best case, this is only possible through sustainable long-term global policies, which suggests that the exchange rate channel is unlikely to be a trigger by current account adjustment in the near future. In this regard, an important question is whether the observed effects occur through direct trade or valuation effects as discussed in Section 2. We examine this question as a next step by taking the trade balance into account.
Monthly analysis and robustness checks
Up to this point, we have considered the current account relative to GDP. However, to dissect the underlying dynamics and shocks, a more in-depth analysis might be necessary. For this reason, in the following we consider, within our system, trade balances, industrial production, effective exchange rates, and short-term interest rates. More precisely, we use interest rates relative to the United States and industrial production relative to OECD production. 29 For our common factor analysis, we solely rely on country measures of industrial production and interest rates since drawing common factors for similar relative differentials is not plausible.
By analyzing this system, we are able to compare the impact of monetary policy and exchange rate changes on exchange rates and the trade balance. In addition, a distinction between trade and valuation channels, as briefly described in Section 2, might be provided. The opposite causality, from trade balances to exchange rates, can also be analyzed in a broader context, with industrial production and interest rates as possible exchange rate determinants also included. Finally, we also examine the long-run impact of interest rates and industrial production shocks on effective exchange rates and the current account. This enables us to compare our findings to the studies like the one provided by Chinn and Lee (2009) and Korea, two long-run relationships are identified. The estimates of the long-run coefficients are in line with the results for our quarterly dataset. In most cases, a real domestic depreciation coincides with an improvement of the domestic trade balance in real terms. Only the findings for Germany and France suggest an inverse relationship. Naturally, the adjustment effects become increasingly complex, since we have added a fourth variable to our system. As a result, two long-run relationships are observed more frequently. For Mexico, Korea, Hong Kong, and the U.S., the trade balance adjusts to long-run deviations from the equilibrium condition including exchange rates and trade balances in one regime. For these economies, we can confirm the importance of allowing for regime-switching dynamics. Considering the finding for the remaining economies, the trade channel can only partly explain the adjustment of current accounts observed for quarterly data in the previous subsections.
Exchange rate adjustment is only correctly signed and significant in case of Germany. While income drives the adjustment pattern for the UK, relative interest rates show a theory-conform adjustment for most economies.
Finally, we turn to our global model derived from our common factor approach. Interestingly, exchange rate shocks adjust to deviations in the first regime while no adjustment of the trade balance is observed in one of the two regimes. The fact that industrial production adjusts in both regimes suggests that our previous finding that the current account relative to GDP adjusts might not be driven by the trade channel introduced in Section 2.1. Instead, valuation effects and production adjustment might be responsible for this finding.
As outlined previously, a great deal of research has focused on the source of shocks to effective exchange rates and current accounts/trade balances. As a final step, we therefore turn to the analysis of the driving forces of system. In doing so, the cointegrated VAR model is rearranged into its moving 31 Since the currencies of both economies are often labeled as "commodity currencies", movements in global commodity prices might be a main driver of exchange rate and current account dynamics.
average (MA) representation given below
a stationary moving average process. Also note that α ⊥ and β ⊥ denote the orthogonal complements of α and β. The MA representation of the cointegrated VAR model allows us to study the long-run impact of shocks or to conduct an analysis of the pushing forces of the system. Considering the several potential causalities that have been discussed in Section 2, such an analysis appears to be well suited to deliver further insights. Therefore, the long-run impact matrix C indicates how each variable is affected by accumulated shocks to other variables. Altogether, this part of the analysis provides a different representation of long-run causalities. Up to this point, we have adopted the switching adjustment coefficients as a measure of causality. At this stage, we draw conclusion based on the dissection of our linear benchmark model. The estimated coefficients of C are reported in Table IX. *** Table IX about here *** A first look at the main diagonal shows that the main underlying dynamics seem to be adequately specified, since nearly all elements turn out to be positive and significant. In the following we start with direct linkages between trade balances and exchange rates. For Korea, Mexico, and the U.S. a domestic appreciation worsens the trade balance in real terms. This pattern mirrors the overall findings in the previous subsections, where a theory-conform adjustment has been observed for those three economies. In most other cases, the exchange rate impact has the correct sign but turns out to be insignificant. For France, Italy, and the global model a reverse causality is observed: an improvement of the trade balance leads to a depreciation of the domestic economy. In contrast, the findings for Germany and Korea suggest that an improvement of the trade balance leads to an appreciation of the economy. Those ambiguous findings reflect theoretical considerations which are not necessarily clear-cut regarding the impact of changes in the net foreign asset position on (nominal) exchange rates.
As a next step, it seems useful to consider the role of interest rates and productivity shocks for the path of exchange rates and trade balances. A first key finding is that trade balances are more frequently driven by production shocks while exchange rates are more often influenced by interest rates shocks.
For Japan, Korea, UK, the U.S., and Germany, an increase in the interest rate differential appreciates the domestic currency. At first sight, this finding violates the implications of uncovered interest rate parity (UIP). However, UIP can hardly be directly considered for real effective exchange rates and many studies have found that an increase in the relative interest rate appreciates the domestic exchange rate on a country level (Taylor and Sarno, 2004) . On the opposite, an impact of industrial production on exchange rates is only found for Korea and France. Interestingly, exchange rate shocks for their turn influence industrial production for all countries except for France, Italy, Japan and also for the global factor model.
Trade balances are influenced by industrial production in case of Italy, the U.S., Korea, Mexico, and Japan with both negative and positive impacts being observed. An impact of interest rates on the trade balance is found for the U.S., Mexico, and Korea. Hence, we can confirm previous findings that a theory-conform relationship is mostly observed in cases where both exchange rates and trade balances are influenced by the same shocks. The finding that interest rate shocks negatively influence industrial production for most economies is also in line with theoretical considerations, since an expansionary monetary policy should increase production. The impact of industrial production on interest rates is less clear-cut. Unsurprisingly, monetary policy plays a major role for both the path of exchange rate and trade balances. While the exchange rate is more often affected directly, effects on the trade balance might occur through second round effects via exchange rates and industrial production.
At the global level, in terms of common shocks, interest rates and production shocks both also increase exchange rate shocks while they execute no influence on the trade balances. This pattern is in line with the results of Lee and Chinn (2006) that exchange rates are more influenced by long-run shocks compared to the current account. It is important to keep in mind that the common factors correspond to all economies provided by the BIS rather than the eleven economies we have analyzed on a country perspective. This might explain the different findings regarding the adjustment of industrial production.
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Having analyzed the relationship between exchange rates and current accounts from a broad perspective, we find that the relationship between current accounts and effective exchange rates significantly varies between countries. In most cases, the long-run relationship between effective exchange rates and current accounts is in line with theory: a real appreciation coincides with a worsening of the current account relative to GDP. The causality mainly runs from the exchange rate to the current account.
However, we have also shown that short-run dynamics are characterized by regime-switching with the current account only adjusting during specific periods, which we label the "adjustment regime".
By contrast, there are also periods where no adjustment takes place. We also identify Germany and Canada as cases where the long-run relationship is either not in line with theory or no long-run relationship can be observed at all. Including interest rates into our analysis does not change the key results regarding the relationship between exchange rates and the current account. The findings for our monthly dataset still suggest a theory-conform link between exchange rates and trade balances.
However, the underlying causalities in terms of adjustment seem to be more complex with a response of trade balances to long-run deviations observed less frequently compared to the current account.
Taking the distinction between trade and valuation channel outlined in Section 2 into account, this suggests that valuation effects are an important driver of current account responses to exchange rate changes. We keep in mind that our conclusions regarding this issue are not based on a direct measure of the net foreign asset position, since the corresponding data is neither available for all economies nor the entire sample period under investigation.
Turning to a global perspective, we find that the cross-country trends, which drive exchange rates and current accounts, also share similar dynamics over the long-run. This finding also holds for the relationship between real trade balances and exchange rates. At first sight, this is an interesting finding in terms of global policy recommendations: if policymakers were able to influence the common trends which drive exchange rates, an impact on restoring global imbalances could be triggered. However, the simple and obvious problem is that policymakers are unable to systematically influence the trends that drive exchange rates. This is the lesson from various attempts at a coordinated exchange rate policy over recent decades. A reasonable aim of policymakers might be a volatility reduction of the underlying shocks, for example, through monetary policy shocks, which are an important driver of exchange rates according to our results. However, such a reduction would not guarantee any transmission to a reduction in global imbalances. On the whole, the exchange rate should obviously not be considered as a direct instrument but the current account in many cases seems likely to follow a depreciation or appreciation path. The general finding of country-specific regime switching patterns and the fact that trade balances do not respond to long-run deviations at a monthly frequency for many economies also underlines the complexity of the linkages between current accounts and exchange rates.
With regard to the correction of global imbalances, one should bear in mind that our approach provides an in-sample investigation without predicting future exchange rate movements. Several Dickey and Fuller (1979) test, the GLS-detrended version of the latter proposed by Elliott et al. (1996) , the Ng and Perron (2001) MZα test and the Kwiatkowski et al. (1992) stationarity test. In each case we have used a test regression with an intercept, but without trend. The 5% and the 1% critical values are as follows: 5% (ADF) -2.88, (ADF-GLS) -1.94, (NP) -8.10, and (KPSS) 0.46; 1% (ADF) -3.48, (ADF-GLS) -2.58, (NP) -13.80, and (KPSS) 0.74. The lag length has been chosen according to the Schwarz criterion and the maximum lag length has been set to 12. In case of NP and KPSS, the spectral density has been estimated using a GLS-detrended AR process. KPSS tests the null of stationarity while all other test the null of a unit root. e denotes the effective exchange rate and ca denominates the current account. * denotes a rejection at a 5% level and ** at a 1% level. Note: The table reports the logarithms of marginal likelihoods of trivariate models (including the effective exchange rate, the current account, and the interest rate for quarterly data) with Markovian shifts by allowing for 2 and 3 regimes, respectively. The marginal likelihood has been computed through an BIC approximation. Note: The table reports long-run and adjustment coefficients with t-statistics in parentheses. e denotes the effective exchange rate, ca denominates the current account, and ir gives the short-term interest rate. The term global corresponds to the common factors of the variables. M j=1p j,t, wherẽ pj,t stands for the smoothed probability for regime j. The RCM provides a degree of accuracy with which a model identifies regime switching behavior over the sample period under observation. RCM ∈ [0, 100], with 0 representing a perfect regime classification performance and 100 denoting that the model fails to exhibit any information about the regime-dependence. Note: See Table IV for details. Moreover, tb gives the trade balance,ỹ denotes industrial production relative to the OECD industrial production, andĩr denominates the short-term interest rate relative to the U.S. interest rate. Note: The table reports the coefficient estimates for the long-run matrix C of the moving average (MA) representation of the cointegrated VAR model. e denotes the effective exchange rate, tb denominates the trade balance,ỹ gives industrial production relative to the OECD industrial production, andĩr represents the short-term interest rate relative to the U.S. interest rate. Note: e denotes the effective exchange rate, ca denominates the current account, and ir gives the short-term interest rate. Moreover, tb represents the trade balance,ỹ denotes industrial production relative to the OECD industrial production, andĩr denotes the short-term interest rate relative to the U.S. interest rate. PCA stands for principal component analysis. Current account Effective exchange rate US
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